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LOW PROFILE RETENTION SYSTEM 

Related Applic ation 

This is a continuation-in-part of U.S. Serial No. 
09/109,101, filed July 2, 1998. 

Field of the Invention 

The present invention relates to medical devices 
for the retention of flexible tubes such as gastrostomy 
feeding tubes . 

Background of the Invention 

Various medical procedures result in the 
placement of flexible tubes within the body. While the 
distal end of such tubes remains implanted within the body, 
the proximal end extends outside of the body and must be 
retained . 

For example, a gastrostomy (i.e., percutaneous 

endoscopic gastrostomy, surgically placed gastrostomy tube, 
or laparoscopically placed gastrostomy tube) is performed 
in order to place a gastrostomy or "feeding" tube into a 
patient's stomach. The patient is fed directly through the 
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feeding tube via the proximal end of the tube, which 
extends from the patient 1 s body through a stoma site. This 
procedure is used for long-term feeding and to retain 
digestive functions of patients suffering from neurological 
disease, brain injury, or tumors and/or injuries of the 
head, neck, or esophagus, who thus have swallowing 
difficulties but otherwise * have functioning 

gastrointestinal tracts . 

Another type of medical tube placed within the 
body are drainage catheters, which are used in 
interventional radiology to drain fluids from an organ or 
body cavity. The proximal end of the catheter extends out 
of the body and typically has a plastic hub, which is 
attached and secured to the patient. 

The proximal ends of tubes such as gastrostomy 
tubes and drainage catheters must be retained in a fixed 
position outside of the body to avoid movement into or out 
of the body and to provide support for feeding procedures 
and external manipulation. Furthermore, the ends must be 
closed to prevent the leakage of body fluids from these 
tubes. Conventional retention systems use multiple 

components and are cumbersome to use due to inefficient 
ergonomics. Moreover, conventional retention systems often 
do not provide sufficient retention strength. 
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sunwjry Qf the invent ion 

The present invention includes medical devices 
for retaining an end of a medical tube. Each of the 
devices of the present invention comprises a base and at 
least one tab having a portion that is moveable within the 
base. The base comprises an upper surface, a lower 
surface, at least one side cavity for receiving a tab, and 
an opening in at least one of the upper and lower surfaces. 
To facilitate tube retention, the tube is inserted through 
the opening in the base and the tab(s) is (are) moved within 
the cavity (ies) such that a portion of each tab contacts 
and retains the tube. 

In one embodiment, the present invention includes 
a medical device comprising a base and a first tab having 
a portion that is moveable within the base. The base 
includes a first locking base feature for engaging the 
first tab. The upper and lower surfaces of the base define 
a first side cavity between the upper and lower surfaces. 
The first tab has a portion that is movable within the 
first side cavity, a first locking tab feature that is 
engagable with the first locking base feature, and a first 
tube compression member extending from the distal end of 
the first tab. To facilitate tube retention, the tube is 
inserted through the opening in the base, the first tab is 
moved within the first side cavity, and the first locking 
tab feature is engaged with the first locking base feature 
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such that the tab is locked into the base and the first 
tube compression member contacts the tube. 

In another embodiment of the present invention, 
the base includes a second side cavity between the upper 
and lower surfaces, and a second locking base feature. In 
this embodiment, the medical device includes a second tab 
having a portion that is movable within the second side 
cavity. The second tab includes a second locking tab 
feature that is engagable with the second locking base 
feature, and further includes a second tube compression 
member extending from the distal end of the second tab. To 
facilitate tube retention, the tube is inserted through the 
opening in the base, the first and second tabs are moved 
within the first and second side cavities, respectively, 
and the first and second locking tab features are engaged 
with the first and second locking base features, 
respectively, such that the tabs are locked into the base 
and the first and second tube compression members contact 
the tube . 

Brief Description of the Drawings 

Fig. 1 shows an exploded view of the components 
of an embodiment of the present invention in which two tabs 
are used. 

Fig. 2 shows a cross-sectional view of an 
embodiment of the present invention when in use. 
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Fig. 3 shows a cross-sectional view of an 
embodiment of the present invention when in use with an 
external feeding tube inserted therethrough. 

Fig. 4 shows an assembled embodiment of the 
5 present invention. 

Fig . 5 sliows an embodiment of the present 
invention that includes a boot having an attached plug. 

Fig. 6 shows a patterned boot, for use with an 
embodiment of the present invention. 
10 Fig. 7 shows a top view of an embodiment of the 

present invention in which two tabs are used. 

Fig. 8 shows a stem with a mechanical surface 
thereon, in accordance with an embodiment of the present 
invention. 

15 Fi g- 9 shows a perspective view of an embodiment 

of the present invention in which the base and tab portions 
are substantially mirror images of each other. 

Figs. 10A and 10B show top and bottom views, 
respectively, of the base of an embodiment of the present 

2 0 invention. 

Fig. 11 shows a perspective view of the base of 
an embodiment of the present invention in. which one tab is 
used. 

Fig. 12 shows a cross-sectional view of a single- 
2 5 tab embodiment of the present invention, when in use. 
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Fig . 13 shows a side view of an embodiment of the 
present invention in which a stem is attached to the base. 

Fig. 14 shows a perspective view of an embodiment 
of the present invention in which a stem is attached to the 
base. 

Fi £T- 15 shows a perspective view of a tab 
embodiment of the present invention. 

Detaile d Description 

The present invention relates to the retention of 
flexible plastic tubes at desired locations and 
orientations in medical applications. The medical devices 
of the present invention are suitable for use in any 
application in which a flexible tube extends from the body 
15 and must be retained. Such applications include, for 

example, gastrostomy tubes, jejunostomy tubes, and drainage 
catheters (e.g., nephrostomy, abscess, urinary, and biliary 
drainage, and other multipurpose drainage applications) . 
The medical devices of the present invention retain and 
support the ends of these tubes when protruding from the 
body. The medical devices of the present invention are low 
profile and thus easily fit beneath a patient's clothing. 
Furthermore, the medical devices of the present invention 
are easy to use and provide high retention strength. A 
25 further advantage of the medical devices of the present 
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invention is that they provide a novel and reliable valve 
and feeding system interface. 

One embodiment of the present invention, 
including its various components, is shown in Fig. 1. The 
medical device 200 includes a base 210, a first tab 230, a 
second tab 240 and a" stem 250. 

The base 210 includes upper and lower surfaces 
211, 212, and proximal and distal ends 213, 214. The upper 
and lower surfaces 211, 212 define an opening 215 for 
receiving a tube to be retained. The upper and lower 
surfaces 211, 212 further define a first side cavity 216 
and a second side cavity 217. The first side cavity 216 
extends from the opening 215 to the proximal end 213. The 
second side cavity 217 extends from the opening 215 to the 
distal end 214. In this embodiment, the base 210 includes 
a plurality of first locking base features 218 in the upper 
surface 211 between the opening 215 and the proximal end 
213. The base 210 further includes a plurality of second 
locking members 219 in the upper surface 211 between the 
opening 215 and the distal end 214. 

The medical device 200 includes first and second 
tabs 230, 240, which are substantially identical in 
structure. The first and second tabs 230, 240 are movable 
within first and second cavities 216, 217, respectively. 
The first and second tabs 23 0, 24 0 comprise respective 
upper 231, 241 and lower 232, 242 surfaces. The upper 
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surfaces 231, 241 each have at least one locking tab 
feature 235, 245 that is (are) engagable with respective 
locking base features 218, 219. The first and second tabs 
230, 240 further comprise tube compression members 236, 246 
and window locking members (shown as 248 for the second tab 
24 0) extending from' distal ends 234, 244, respectively. 
The first and second tabs 230, 240 each optionally include 
respective tube closing members (shown as 24 7 for the 
second tab 240) . The base 210 and tabs 230, 240 are made 
from any suitable material that provides sufficient 
strength for the intended application yet allows the 
locking base features 218, 219 and/or locking tab features 
235, 245 to flex for engagement with each other. Preferred 
materials for the base 210 and tabs 230, 240 include 
polypropylene , acrylonitrile butadiene styrene , 

polycarbonate, polyethylene, and mixtures and copolymers 
thereof. 

\ The stem 250 includes a tubular bottom portion 

251 which comprises a cylindrical side wall, a top end 252 
and a bottom end 253; and a positioning member 254 at the 
top end 252 of the tubular bottom portion 251. The 
positioning member 254 includes an opening that is coaxial 
with the tubular bottom portion 251. Optionally, at least 
one retention window 255 is located within the cylindrical 
side wall of the bottom portion 251. The stem 250 is made 
from any suitable material such as, for example, metallic 
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materials such as stainless steel, copper, nitinol, or 
brass; and polymeric materials such as polypropylene, 
acrylonitrile butadiene styrene, polycarbonate, 
polyethylene, and mixtures and copolymers thereof. It is 
generally preferred, however, that the stem 250 comprise a 
metallic material. 

The operation of the medical device 200 is now 
described with reference to Figs. 1 to 3 . A distal end of 
a tube 500 to be retained (e.g., a gastrostomy feeding 
tube) is positioned to a desired location within the body 
(e.g., the stomach) such that the proximal end extends from 
the exterior of the body (e.g., through a stoma site). A 
hemostat is then clipped to the tube, which is thereafter 
cut to a suitable length to thereby leave a short stub in 
which the stem 250 is inserted. The stem 250 is inserted 
into the proximal end 501 of the tube 500 such that the 
bottom portion 251 is substantially surrounded by the inner 
circumference of the tube 500. The outer diameter of the 
bottom portion 251 is preferably about the same or greater 
size than the inner diameter of the tube 500, thus ensuring 
a tight fit between the two. The positioning member 254 
remains outside of the tube and is preferably placed 
against the proximal end of the tube when in use. 

The opening 215 in the base 210 is configured to 
receive the tube 500 with the stem 250 therein. As shown 
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in Fig. 1, the opening 215 in the lower surface 212 of the 
base 210 preferably has a shape that reflects the shape of 
the positioning member 254. The base 210 is placed over 
the tube such that the stem 250 passes through the opening 
215 and extends beyond the upper surface 211 of the base 
210. The base 210 is then rotated so that, when released, 
the positioning member 254 will rest against the upper 
surface 211 of the base 210. In the embodiment shown in 
Fig. 1, the base 210 is rotated 90° such that the 
positioning member 254 rests in alignment recesses 220 in 
the upper surface 211 of the base 210. The alignment 
recesses 220 serve the addition function of aligning 
retention windows 255, if present, with the window locking 
members 238, 248 on the first and second tabs 230, 240, 
respectively. 

After the tube is inserted through the base 210 
and the positioning member 254 of the stem 250 is resting 
against the upper surface 211 of the base 210, the first 
and second tabs 230, 24 0 are moved within first and second 
cavities 216, 217, respectively, towards the opening 215 in 
the base 210 such that the locking tab features 235, 245 
engage with the locking base features 218, 219, 
respectively. When fully inserted, the first and second 
tabs 230, 240 hold the tube 500 by compression with the 
tube compression members 236/ 24 6 and, preferably, with the 
window locking members 238, 248. As shown in cross-section 
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in Fig. 2, the window locking members 23 8, 24 8 force the 
tube 500 into the retention windows 255 when the first and 
second tabs 230, 240 are fully inserted into the first and 
second cavities 216,217. When deployed, the device rests 
against a patients skin 280, as shown in Fig. 2. 

When tube ^closing members 237, 247 are included 
in first and second tabs 230, 240, they form a "valve" by 
substantially closing or pinching off the tube 500, as 
shown in Fig. 2. One of the effects of this valve is to 
prevent the discharge of material from within the body 
through the tube 500. It is thus preferred that the tube 
closing members 237, 247 are sized such that, when the 
first and second tabs 230, 240 are fully inserted into 
first and second cavities 216, 217, the gap between the 
tube closing members 237, 247 is approximately equal to or 
less than twice the wall thickness of the tube . The 
formation of this internal valve represents a significant 
enhancement over conventional retention systems, in which 
external valves add to the complexity of such systems . 

When the device 200 is used as part of a feeding 
system, an external feeding tube 510 is engaged with the 
device 200 as shown in Fig. 3. The external feeding tube 
510 includes a "portion that extends through the valve 
formed by the tube closing members 237, 247 by compressing 
the sides of the tube 500 against the tube closing members 
237, 247, as shown in Fig. 3. The extension member is 
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preferably made from a rigid material, such as stainless 
steel . 

The medical device 200 preferably includes a boot 
270 that fits over the base 210 and first and second tabs 
230, 240 when inserted into the base 210. If used, the 
boot 270 rests against the patient's skin, and is thus 
preferably made from a soft, elastomeric material such as 
silicone, polyurethane or latex. If a boot is not used 
with the present invention, it is preferred that a pad made 
from a soft, elastic material such as silicone, 
polyurethane or latex, be placed between the patient's skin 
and the base 210. Such a pad optionally includes an 
adhesive material on one or both sides. 

When the boot 270 is used with the present 
invention, the medical device is delivered to the physician 
or patient as shown in Fig. 4. As such, the medical device 
200 is simply positioned over the tube preferably having a 
stem 250 therein, the tube is positioned onto the upper 
surface 211 of the base 210, and the first and second tabs 
230, 240 are fully inserted into the first and second 
cavities 216, 217, respectively, to lock the tube into the 
medical device 200. The boot includes upper and lower 
openings 271, 272 so that the tube can be inserted into the 
opening 215 in the base 210, and an external feeding tube 
can be inserted into the stem 250 for feeding the patient. 
The boot optionally includes a plug 273 attached to the 
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boot 270 by an arm member 274 as shown in Fig. 5. The plug 
273 is insertable into the end of the tube to prevent the 
flow of bodily fluids therefrom. In one embodiment, the 
plug 273 acts like a cap that closes the stem lumen when 
not in use. In another embodiment, the plug 273 includes 
a slit 275 that acts 'like a valve that can be opened by the 
insertion of a feeding tube . 

The bottom surface of the boot (i.e., the surface 
that comes into contact with the patient's skin) is 
preferably patterned with recesses, grooves, or the like 
(Fig. 6) to minimize the contact area between the boot and 
the patient. The boot also optionally includes flap(s) or 
ear(s) 276 extending outward from the bottom surface, as 
shown in Fig. 6. Such flaps 276 are attached to the boot 
270 or are formed as an integral part thereof, and are 
positioned on the bottom surface of the boot 270 at any 
suitable location, such as the corners as shown in Fig. 6. 
Preferably, the boot 270 is formed with a flap 276 at each 
corner of its bottom surface. The flaps 276 are used to 
secure (e.g., by suture) the boot 270 to the patient's 
skin, thereby holding the medical device 20 0 in place 
during use . 

The present invention includes several 
embodiments that are variations of the embodiment shown in 
Fig. 1. For example, the device 3 00 shown in Fig. 7 (top 
view) includes a base member 310 having base locking 
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members 318, 319 that are positioned on the sides of the 
base member 310. Although the base locking members 318, 
319 are shown in Fig. 7 to extend through the base member 
310, the base locking members 318, 319 may simply comprise 
notches on the inner surface of the base member 310. 
Correspondingly, the first and second tabs 33 0, 34 0 each 
have at least one locking tab feature 33 5, 345 that is 
(are) engagable with respective locking base features 318, 
319, as shown in Fig. 7. For example, the locking tab 
features 335, 345 snap into the respective locking base 
features 318, 319 when the tabs 33 0, 34 0 are advanced to a 
working configuration. Although not shown in Fig. 7, the 
tabs 330, 340 further comprise tube compression members and 
window locking members, and preferably include tube closing 
members, as shown for tabs 23 0, 240 in Fig. 1. 

In another embodiment, the present invention 
includes a stem 350, a section of which is shown in Fig. 8, 
rather than the stem 250. Like the stem 250, the stem 350 
is designed to be inserted into the end of a tube to be 
retained. The stem 350 includes a tubular bottom portion 
351 which comprises a cylindrical side wall, a top end 352 
and a bottom end 353; and a positioning member 354 at the 
top end 352 of * said tubular bottom portion 351. The 
positioning member 354 includes an opening that is coaxial 
with the tubular bottom portion 351. The outer diameter of 
the bottom portion 351 is preferably about the same or 
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greater size than the inner diameter of a tube to be 
retained. The stem 3 50 further includes a mechanical 
surface 355, such as a threaded or patterned surface, to 
assist in gripping and holding a retained tube (as compared 
to the window 255 of the stem 250) . When stem 350 is used 
in the present invention, first and second tabs 230, 240 do 
not include window locking members 23*8, 248. 

Fig. 9 shows an embodiment of the present 
invention in which the medical device includes only one 
tab. In this embodiment, the medical device 600 includes 
a base 610 and a first tab 630 that are substantially 
mirror images of each other. The base 610, shown in Figs. 
10A (top view) and 10B (bottom view) includes an upper 
surface 611 and a lower surface 612, which define an 
opening 615 for receiving a tube. The upper and lower 
surfaces 611, 612 further define a first side cavity 616 
extending from the lower surface 612 of the base 610 and 
between the side walls 621. The base 610 includes a 
plurality of locking base teeth 618 in the lower surface 
612. 

The medical device 600 includes a first tab 630 
that is substantially identical to the base 610. The first 
tab 630 is movable within the first side cavity 616 in the 
base 610. The first tab 630 includes a plurality of 
locking tab teeth that are substantially identical to the 
plurality of locking base teeth 618 as shown in Fig. 10B. 
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The locking tab teeth are engagable with the locking base 
teeth when the first tab 630 is moved within the first side 
cavity 616. Both the base 610 and the first tab 630 
preferably include at least one longitudinally extending 
ridge (shown as 619 for the base) that is engagable with 
respective corresponding grooves 620, 640 in respective 
side walls 621, 641. 

A tube to be retained by the medical device 600 
is inserted through the opening 615 after the first tab 630 
has been partially inserted into the first side cavity 616 
of the base 610. To complete retention, the first tab 630 
is fully inserted into the first side cavity 616 of the 
base 610, to thereby exert a compressive force on a tube 
within the opening 615. The first tab 630 is held in 
position by the engagement of the locking tab teeth with 
the locking base teeth. In one embodiment, the tube to be 
retained has a stem inserted therein to help facilitate 
tube retention, as previously described for stems 250 and 
350. In another embodiment, the tube to be retained is 
held and pinched by the relative movement of the base 610 
and the tab 63 0. In this embodiment, the tube to be 
retained preferably has a diameter larger than that of the 
opening 615 such that when the first tab 630 is fully 
inserted into the base 610, it is pinched at intersections 
625 on either side of the opening 615. As such, when the 
first tab 630 is fully inserted into the base 610, a valve 
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is formed to thereby substantially close the tube within 
the opening 615. 

Another embodiment 700 of the present invention 
which makes use of a single tab is shown in Fig. 11. This 
embodiment includes a base 710 having an upper surface 711, 
a lower surface 712 a proximal end 713 and a distal end 
714. The upper and lower surfaces 711, 712 define an 
opening 715 for receiving a tube. The upper and lower 
surfaces 711, 712 further define a first side cavity 716 
extending from the opening 715 to the proximal end 713. 
The base 710 includes a plurality of first locking base 
features 718 in the upper surface 711 between the opening 
715 and the proximal end 713 . The base 710 also includes 
many of the features which would otherwise be present in a 
second tab, if used. For example, base 710 includes a tube 
compression member 74 6 and a window locking member 74 8 
extending from its distal end 714. The base 710 optionally 
includes a tube closing members 74 7, also extending from 
its distal end 714. 

The medical device 700 includes a first tab, such 
as that shown as 23 0 in Fig. 1. Tube retention is 
accomplished in the same manner as described for the 
medical device 200, with the exception that a second tab is 
not used. A cross- section of the device 700 is shown in 
Fig. 12, wherein the f irst • tab 230 is inserted into the 
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first side cavity 716 and the device 700 is used to retain 
a tube 50 0. 

Another embodiment of the present invention in 
which a stem is attached to the base is shown in Fig. 13. 
In this embodiment 800, the base 810 includes an upper 
surface 811, a lower surface 812, and a stem 850 extending 
from the upper surface 811 towards an opening 815 in the 
lower surface 812. The stem 850 is characterized by a 
cylindrical profile that includes, for the embodiment shown 
in Fig. 13, a first cylindrical portion 851 adjacent the 
upper surface 811, a second cylindrical portion 852 
adjacent the first cylindrical portion, and a third 
cylindrical portion 853 adjacent the second cylindrical 
portion. The second cylindrical portion 852 preferably has 
a diameter greater than either of the first or third 
cylindrical portions 851, 853. The stem 850 is preferably 
formed as an integral part of the base 810, such as by 
molding. The stem 850 preferably extends from the upper 
surface 811 through the opening 815 in the lower surface 
812. The stem 850 also preferably includes a valve housing 
854 extending through the upper surface 811. 

Embodiment 800 includes a first side cavity 816, 
a second side cavity 817, first locking base members 818, 
and second locking base member 819, as shown in Fig. 14. 
Also included are first and second tabs that are 
substantially identical in structure, such as the tab 830 
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shown in Fig. 15, that are moveable within the first and 
second side cavities 816, 817. The tab 830 includes at 
least one locking tab feature 835 that is (are) engagable 
with respective locking base features 818 or 819. The tab 
830 further includes a tube compression member 846 that 
conforms to at least'part of the cylindrical profile of the 
stem 850. 

When the device 800 is in use, a tube to be 
retained is placed through the opening 815 and over the 
stem 850. The tube preferably is placed over the stem 850 
until it abuts either the upper surface 811 of the body 810 
or, if used, the valve housing 854. After the tube is so 
positioned, the first and second tabs are moved within the 
first and second cavities 816, 817 such that the locking 
tab features, such as 835, engage with the locking base 
features, such as 818. When fully inserted, the first and 
second tabs hold the tube by compression with the tube 
compression members, such as 84 6, which conform in shape to 
at least part of the cylindrical profile of the stem 850. 

The dimensions of the devices of the present 
invention are limited only by manufacturing capabilities. 
The devices and their respective components are made by 
suitable methods' known to those of skill in the art, such 
as injection molding, casting, machining, and the like. 
The devices are sized to fit,- for example, feeding tubes of 
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size #5 to #24 French, but can be sized for any other tube 
sizes by appropriate sizes of the base, tab(s) and stem. 

The present invention provides for the low 
profile retention of flexible tubes that extend from the 
body as a result of any one of a number of medical 
procedures. The medical devices of the present invention 
are easy to use, provide a high retention strength, and 
provide a reliable valve and feeding system interface. 
Although the present invention has been described with 
respect to several exemplary embodiments, there are many 
other variations of the above -described embodiments which 
will be apparent to those skilled in the art, even where 
elements have not explicitly been designated as exemplary. 
It is understood that these modifications are within the 
teaching of the present invention, which is to be limited 
only by the claims appended hereto. 
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